1 H-NMR and 13 C-NMR spectra were recorded on a 400 MHz spectrometer using CDCl 3 as the deuterated solvent. The chemical shifts (δ) are reported in parts per million (ppm) relative to the residual CHCl 3 peak (7.26 ppm for 1 H-NMR and 77.0 ppm for 13 C-NMR) and α,α,α-trifluorotoluene (-63.72 ppm for 19 F-NMR spectra peak). The coupling constants (J) are reported in Hertz (Hz). IR spectra were recorded on a FT-IR spectrometer with diamond ATR accessory as thin film. Mass spectra were recorded using electrospray ionization (ESI) or electron impact (EI). Yields refer to isolated material judged to be ≥95% pure by 1 H NMR spectroscopy following silica gel chromatography, unless otherwise noted. All chemicals were used as received unless otherwise stated. All solvents, solutions and liquid reagents were added via syringe. Tetrahydrofuran (THF) was purified by distillation over sodium and benzophenone.
Methylene chloride (CH 2 Cl 2 ) was distilled from calcium hydride (CaH 2 ). Toluene was dried over a column of molecular sieves under nitrogen. The n-BuLi solutions were titrated against a known amount menthol dissolved in tetrahydrofuran using 1,10-phenanthroline as the indicator. All reactions were carried out under an inert nitrogen atmosphere unless otherwise stated. The purifications were performed by flash chromatography using silica gel F-254 (230-499 mesh particle size). Cartesian Coordinates: all stationary points have been shown to be either minima (zero imaginary frequencies) or first-order saddle points (one imaginary frequency). 
Starting Materials
PhLi C 0.88347900 -1.20387700 0.00000000 C -0.51541600 -1.19112300 0.00000000 C -1.28006300 0.00000000 0.00000000 C -0.51541600 1.19112300 -0.00000100 C 0.88347900 1.20387700 0.00000000 C 1.59032300 0.00000000 0.00000000 H 1.42354800 -2.15007100 0.00000000 H -1.02133300 -2.16024800 -0.00000100 H -1.02133300 2.16024800 -0.00000100 H 1.42354800 2.15007100 0.00000000 H 2.67863400 0.00000000 0.00000100 Li -3.25379200 0.00000000 0.00000200 HF=-239.1384406 Sum of electronic and zero-point Energies= -239.049064 Sum of electronic and thermal Energies= -239.043170 Sum of electronic and thermal Enthalpies= -239.042226 Sum of electronic and thermal Free Energies= -239.078640 C -1.06631200 -0.25225100 -0.32552800 C -1.79679900 0.86657400 -0.16245000 C -3.24862300 0.72442900 0.16577100 C -1.26928700 2.26837300 -0.28697700 H -1.62626800 2.87395100 0.55117600 H -0.17985100 2.29300700 -0.31578500 H -1.65551300 2.74154500 -1.19766000 O -3.95311800 1.71503500 0.28106100 O 0.28654300 -0.10448100 -0.70704400 S 1.46857500 -0.80398500 0.20938000 O 1.98096600 -1.97957300 -0.47419400 O 1.06787200 -0.83138900 1.60834300 C 2.71167000 0.57825600 -0.03276500 F 2.24316500 1.70460900 0.50119000 F 3.83368600 0.22099800 0.58664800 F 2.94265600 0.75289000 -1.32859400 C -3.79329100 -0.67782800 0.40403700 H -4.87223600 -0.65473900 0.22621700 H -3.64890300 -0.90541600 1.47156700 C -3.08300700 -1.73038400 -0.45204000 H -3.30699600 -1.55186100 -1.51138300 Intermediates C -0.27008500 0.53709200 -0.30386600 C 0.56506600 -0.05104100 0.55973600 C 0.23241900 -1.30947200 1.31266600 H 0.28021400 -1.09967000 2.38512700 H -0.75482100 -1.69672800 1.06040000 H 0.97387000 -2.09467700 1.11116000 O -1.49956300 -0.13287000 -0.62851700 S -2.92192400 0.58777400 -0.26846500 O -3.51354200 1.15224600 -1.47302800 O -2.82444900 1.35114600 0.96791300 C -3.84662700 -0.99797900 0.09504900 F -3.33367200 -1.59274000 1.17296600 F -5.12053000 -0.68256300 0.32884900 F -3.77335500 -1.82234000 -0.94715200 C 1.88728500 2.10033800 0.50459800 H 2.88491200 2.53711200 0.63144600 H 1.23471100 2.58027500 1.24408300 C 1.36372000 2.34205200 -0.91320300 H 2.01092700 1.82952100 -1.63702100 H 1.39475800 3.40842600 -1.16512100 C -0.07471100 1.82252000 -1.05489200 H -0.34368700 1.67447400 -2.10847500 H -0.78058200 2.56988400 -0.66152300 C 1.94032000 0.59616100 0.87589900 O 2.23815000 0.43444300 2.22032800 C 3.07196500 -0.11039500 0.05448200 C 2.86161000 -1.13869600 -0.87523400 C 4.41375700 0.23438500 0.34003700 C 3.93310100 -1.81441100 -1.46821100 H 1.84600800 -1.40991800 -1.14543600 C -0.33891800 0.90706800 -0.56566000 C 0.62006200 0.03717700 -0.22600900 C 0.51455500 -1.45713600 -0.38939200 H 0.87869000 -1.96421300 0.50910800 H -0.49723000 -1.79667600 -0.61818700 H 1.16789300 -1.77156500 -1.21255300 O -1.66418500 0.39871300 -0.92824400 S -2.74850800 0.38204900 0.26822900 O -3.62521200 1.53888600 0.24494200 O -2.10619700 -0.00273500 1.54527800 C -3.72863100 -1.11319500 -0.29569800 F -2.96620900 -2.20182100 -0.23127800 F -4.76772800 -1.24296600 0.52299900 F -4.14507100 -0.92026400 -1.53994500 C 2.00221500 2.11942100 0.50436000 H 3.06640600 2.37390200 0.46528800 H 1.61426300 2.52458800 1.44634600 C 1.26095100 2.77607300 -0.66393100 H 1.68795500 2.45616300 -1.62327400 H 1.36741000 3.86653800 -0.61713200 C -0.22695400 2.39862900 -0.63630900 H -0.74685200 2.75377100 -1.53546500 H -0.72500200 2.88497500 0.21853000 C 1.82998100 0.55762400 0.61758600 O 1.44905100 0.20827400 1.90106400 C 3.12920000 -0.14301100 0.17718300 C 3.60533300 -0.05605800 -1.13916000 C 3.87201400 -0.87002600 1.11103100 C 4.79793100 -0.67763700 -1.51114400 H 3.03705400 0.49596400 -1.88569800 C 5.06858600 -1.48978000 0.74328100 H 3.48852600 -0.93364800 2.12360500 C 5.53648300 -1.39692800 -0.56822100 H 5.15006400 -0.60179400 -2.53726900 H 5.63586000 -2.04912400 1.48379200 H 6.46613100 -1.88154100 -0.85583900 Li -0.26282600 0.03897000 2.17642600 HF=-1548. Transition States C -0.07058700 1.04017300 -0.65942300 C 0.67506400 0.02566600 -0.47541400 C 0.60241300 -1.44310000 -0.69525900 H 0.91815700 -1.98140500 0.20454400 H -0.41002900 -1.74858800 -0.97166100 H 1.28934600 -1.73120000 -1.49926200 O -1.97487800 0.61016700 -1.04040300 S -2.88966300 0.44784800 0.15887000 O -3.90558400 1.48249300 0.31276300 O -2.13673000 0.09498700 1.40948900 C -3.78077500 -1.14040700 -0.24035700 F -2.89449900 -2.14329200 -0.34681200 F -4.64275600 -1.42995900 0.73495300 F -4.43821000 -1.01849600 -1.39248800 C 2.05961300 2.11664100 0.75562400 H 3.11650600 2.39172700 0.84668900 H 1.57110200 2.43515800 1.68420700 C 1.43548700 2.87953800 -0.41772500 H 1.97135200 2.67539200 -1.35107600 H 1.50468900 3.95848400 -0.23537800 C -0.05548200 2.50130100 -0.61195600 H -0.45222100 2.92564500 -1.54094600 H -0.67380300 2.88688800 0.20949600 C 1.96456300 0.55401700 0.76483900 O 1.43677100 0.06069500 1.85747900 C 3.21814200 -0.15532900 0.25819200 S25 C 3.86263100 0.21374500 -0.93154800 C 3.75383600 -1.19941200 1.02044400 C 5.02015400 -0.44308900 -1.34566500 H 3.45274300 1.00931600 -1.54765800 C 4.91534900 -1.85530600 0.60873700 H 3.25124300 -1.47345300 1.94171000 C 5.55192400 -1.48064000 -0.57488300 H 5.50663300 -0.14675700 -2.27136400 H 5.32370900 -2.65960900 1.21536300 H 6.45504100 -1.99198500 -0.89723200 Li -0.36042900 -0.01965900 1.88716800 HF=-1547. C -3.96580900 -1.46617600 0.00015000 C -2.60854400 -1.14480100 0.00000800 C -2.19626100 0.19649600 -0.00004700 C -3.16944400 1.20860700 0.00004300 C -4.52333700 0.88798400 0.00019100 C -4.92447900 -0.45140800 0.00024500 H -4.27456100 -2.50797100 0.00018900 H -1.87535200 -1.94523300 -0.00006300
